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1 Cutting Fluids 


y) 
’ DEPARTMENT OF COMMERCE 
BUREAU OF STANDARDS 
WASHINGTON 


Technical News Bulletin No. 58 


February 9, 1922. 


GENERAL NOTE 


Owing to the current nature of the investigations 
mentioned in the Technical News Bulletin, sometimes it will 
be impossible to supply printed information regarding then, 
However, in these cases, when the investigation has 
progressed sufficiently far, the Bureau will be pleased to 
furnish technical data to those engaged in the particular 
application of the subject, in order to avoid the delay 
incident to publication. 


Technologic Paper No. 204 of the Bureau of 
Standards on this subject will soon be available for 
distribution. It my be obtained from the Superintendent 
of Documents, Government Printing Office, Washington, 

D, Cs, at 15¢ per copy. 

The paper is divided into tivo parts, theory and 
practice. In the first part, the difficulties attending 
the proper lubrication of the cutting tool in machine work 
are described, and the reasons why lard oil is particularly 
suitable for this work are set forth, It is shown that 
the viscosity of an oil is not the only factor to be 
considered in this connection. Oils for cutting purposes 
should have a high adhesion, and it seems possible to. 
improve mineral oils by adding such fluids as oleic acid, 
pine oilj and fixed oil. 

An important function of cutting fluids is to cool 
the tool and chip, and for this purpose alone water with 
its high specific heat is well suited but it rusts the 
machines, and for this reason where water is used such 
alkaline substances as soda or soap are always added. In 
conclusion, part 1 suggests methods for the measurement 
of the adhesion of oils. 
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Part 2, practice, considers the correspondence 
which the Bureau conducted with many large machine shops 
throughovt the country as to their experience with 
cutting fluids. The different kinds of oils which have 
been used for this purpose are listed, and attention is 
given to the possibility of using et 1sions made up of 
mineral oil compounded with neutralized sulfonated oil 
and formed into a permanent emulsion with water. 

Mineral oils compounded with alcoholic solutions 
of soap and a thick soap solution and mineral oil, 
marketed as a paste, are also described. In choosing 
any cutting fluid, it is pointed out that the character 
of the metal to be worked should be considered. Brittle 
metals,such as cast iron, are easier to lubricate than 
the so-called "dragry" metals, such as soft steel and 
wrought iron, 


2 Tensile Properties In Technologic Paper No. 205 of the Bureau of 
of Some Structural Standards, for sale by the Superintendent of Documents, 


Alloy Steels at 
High Temperatures 


Government Printing Office, Washington, ). C., at 5¢ per 
copy, the results are given of a number of determinations 
of tensile strength, proportional limit, elongation, 
reduction of area, and strength at fracture throughout 
the range 20 to 500°C for 4 steels containing about 
0.38% carbon as follows: (a) Plain carbon steel; (b) 3 1/2% 
nickel steel; (c) 3% nickel and 1% chromium: stecl, and 
(a) 1% chrominm 0. 2% vanadium steel. 

Brief reference is made to the types of fractures 
made in testing steels at various temperatures, and 
particular attention is paid to comparison of the tensile 
properties of these alloys at 550°C. Of the 4 steels © 
tested in normalized condition, it appears that the tio 
alloys containing chromium show greater resistance to 
weakening by increase in temperatut re to about 560°C than 
either the plain carbon or 3 1/2% nickel steels, and at 
this high temperature the chromium vanadium steel is to 
be preferred from the standpoint of high tensile gree 
and limit of proportionality. The carbon and 3 1/2% 
nickel steels behaved alike trith rise in temperature 
above that of the room and at about 550°C the addition of 
3 1/2% nickel appears to have but little effect upon the 
aeons h of the carbon steel. 


3 Thermal Expansion The increasing use of nickel, monel metal, stellite, 


of Nickel, Monel 
Metal, Stellite, 
Stainless Steel, 
and Aluminum 


stainless steel, and aluminum for sparl: plugs, steam 
valves, automobiles, and in household and surgical 
appliances has created a considerable demand for the 
accurate determination of the thermal expansion of these 
metals and alloys. 
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Scientific Paper No, 426 of the Bureau of Standards, 
which will soon be for sale by the Superintendent of 
Documents, Government Printing Office, Washington, D.C., 
at 10¢ per copy, considers this subject fully. Ten 
samples of commercial nickel containing from 94 to 95% 
nickel, 5 of which were heat rolled and 5 heat rolled 
and annealed, 10 samples of monel metal, 60 to 69% nickel, 
of which 2 samples were cast, 3 hot rolled, and the 
remaining of various compositions and treatments, 5 
samples of stellite of different grades, 2 samples of 
stainless steel, and 2 samples of 99,4% aluminum were 
used in the work. 

The conclusions should prove of assistance to 
engineers using these metals in connection with varying 
temperatures. 
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4 ‘Tensile Properties A summary is being prepared of the data obtained 


of Steels at High 
Temperatures 


5 Determination of 
Nitrogen in 
Oxyacetylene Weld 
Metal 


6 Method for 
Determination of 
Total Gases in 
Metals 


7 Improved 
Specifications for 
the Composition and 
Heat Treatment of 
Gage Steels 


on the various carbon and alloy steels whieh have been 
tested in the metallurgical laboratories of the Bureau, 

neluding the effects of normalizing rolled=low carbon 
steel, the effects of 1 1/4% of ‘manganese, the presence 
of 5% cobalt, the addition of 0.4% of molybdenum to 
carbon chromium steel, and the effect of various heat 
treatments on their properties. 

Progress has algo been made in determining the 

effect of time~annealing at blue heat on the properties 
of cold-rolled boiler plate, 


Analyses for nitrogen in oxyacetylene weld metal 
have been completed on samples which are representative 
of two types of fracture, crystalline and fibrous, On 
the basis of combined nitrogen, there seems to be no 
distinction between the crystalline and fibrous weld 
metal, The limits of combined nitrogen found were 
approximately one-sixth the limiting values for 
nitrogen in electric are deposited metal, that is, 
0,015 to 0,027% nitrogen in oxyacetylene welds, as 
compared with 0.10 to 0,15% in the are weld, 


It has been definitely shown that very accurate 
control of the temperature of molten metal is necessary 
in the determination of gases evolved in vacuo, The 
higher the metal is heated above its melting point the: 
greater the quantity of gas evolved in a given time, 


On January 10, an informal meeting was held in 
New York for the purpose of considering improved 
specifications of composition and the heat treatment of 
gage steels. The meeting was arranged by the Ordnance 


Department of the U. S. Army and was well attended by 
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steel malers, gage makers, /gage users. 4A subcommittee 
was appointed to ervenge and carry out a comprehensive 
program with a view to determining, first, the physical 
characteristics required of gage steel, and, second, 
the composition and heat treatment necessary to produce 
these characteristics. The active cooperative of — 
Government research agencies, standardizing bodies, 

gage makers, and users is contemplated by the Seats 
in "aie program to be undertaken. 


8 Investigation of A very thorough investigation of oxyacetylene weld- 
Oxyacetylene Welding ing and cutting blowpipes was conducted by the Bureau at 
and Cutting Blow- the request of the War Department. Apparatus from 14 


pipes with Special different manufacturers was submitted to test, and the 
Reference to Their character of the test was only decided upon after a 
Economy in HY Sales Mreehy study had been made of the various operations in 
Safety, and Design ch these blowpipes are used, 

The tests to which all the blowpipes were subnitted 
were developed with the idea of minimizing the personal 
equation of the operator and securing data which were 
revresentative only of the blowpipe itself. In order to 
accomplish this resuit, a rather elaborate testing equip~ 
ment, consisting of a weighing system, gage board equip= 
ment, welding table, cutting table, and safety flashback 
testing ee Was dewiened and used throughout the 
investicati one 

The paper describes in detail these various parts 
of the equipment and then considers the different classes 
of tests which were used for the cutting and for the 
welding blowpipes. The conclusions errived at as a 
result of this work should prove of considerable 
assistance in improving the design of apparatus of this 
kind, with the object of securing better work, greater 
econorly, and increased safety to the operator, 

This investigation is fully described in Technologi 
Paper No, 200 of the Bureau of Standerds, for sale by the 
Superintendent of Documents, Government Printing Office, 
Washington, D, C., at 35¢ per copys 


9 Activities of the A report has recently been prepared covering the 
Gas Engineering activities of the Bureau in the field of gas engineering 
Section during the past yeare his report has been sent to the 


different members of the advisory committee of engineers 
and other interested parties. In this wav the Bureau 
hopes to keep up the active interest of the fag companies 
@s weil as the representatives of state commissions, as 
many helpful suggestions are received by the Bureau 
through habe channels. This is particularly true in 
pointing out problems the solution of which the Bureau 
ought to undertake. 
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10 Electrolysis 
Work 


11 Measurement of 
Resistance of 
Separator Plates 
Used in Batteries 


During the first half of last month the vrork of 

applying the new earth current meter to practical 
electrolysis testing in Chicago was sontimed with 
satisfactory results. A representative of the Bureau; and 
of the Research Subcommittee of the American Committee on 
Electrolysis made a triv through the South to select 
locations for worl: on the study of electrolysis 
mitigation. Atlanta and New Orleans have been selected, 
and arrangenents made for the active cooperation of the 
local utilities, and it is planned to begin actual 
research worlt under the direction of the. engineers of the 
Bureau during the first week in February. 

In these investigations the earth current meter 
will constitute the principal instrument of research, 
although the older methods of electrolysis testing will 
also be used for the purpose of comparing results 
obtained by the tivo methods. Further work has been done 
on the problem of determining the distribution of current 
discharge over very small areas of pipe surface, such as 
those involved in.the production of very small pits. 

In connection with the soil corrosion tests, 
arrangements have been made with local utilities ina 
large number of cities in the South and on the Pacific 
Coast for the burial of the necessary specimens. A 
representative of the Bureau will soon start ona trip 
during which about 15 samples of pipe will.be buried in 
different localities. This will include all the cities 
in which work can be done during the winter months. 


Measurements of separator resistance on a number 
of samples of different kinds of wood which were submitted 
by the xanufacturers have been completed. A comparison of 
these results with ones obtained on similar samples last 
Liay shows excellent agreement and prove that the method for 
measuring the resistance is reliable. The soft woods, 
such as poplar and bassirood, have the lowest resistance, 
cedar and cypress, on the other hand, have considerably 
higher resistance but are known to have better lasting, 
qualities when used in storage batteries. 

In determining the endurance of the separators in 
sulphuric acid solutions of different densities, & number 
of samples have been cut to a specified size and immersed 
in an acid solution of known concentration, One set is 
being kept at room remperature anda similar set-at 45°C, 
At the end of periods of 1 month, 3 months, and 6 months , 
samples will be withdraim to determine the. decrease in 
tensile strength. 
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12 The Radio 
Direction Finder 
and Its Appli- 
cation to 
Navigation 


The Department of Commerce has develoved a system 
of radio direction finding to be applied to navigation, in 
which the direction finder is located on board ship and 
receives signals transmitted from a radio station on 
shore. This development has been carried on by the Bureau 
of Standards and the Bureau of Lighthouses in cooperation. 
Three radio transmitting stations have been established on 
lightvessels and lighthouses at the approaches to New York 
Harbor, and a four th is in process of installation on 
San Francisco Lightvessel. The three stations in 
commission have been giving very satisfactory service, 

The location of the direction finder on board ship 
instead of on shore has a number of advantages of which 
some of the more important are: The navigator of the ship 
can himself tale the radio bearings, position can be 
determined promptly, and bearings taken as often as 
desired, 

The radio direction finder is particularly useful 
n tines of fog or poor visibility, and in case of ship- 
wreck may be the means of saving many lives. 

The Bureau of Standards has made studies of radio 
direction finding apparatus, extending over the past 9 
years, One important consideration which has received 
careful attention is the distortion effects which may 
result froma the presence of adjacent objects, such as a 
ship, and methods of eliminating errors which such 
distortions may cause in observed radio bearings. The 
radio direction finder on board ship may be calibrated, 
just as the ship's magnetic compass is. 

A -common type of direction finder for installation 
on shipboserd, consists of a coil of 10 turns of insulated 
copper wire wound on a wooden frame 4 feet square, mounted 

that it say be rotated about a vertical axis, The radio 
direction finder as used by the Department of Commerce 
involvés a nuxber of Mnidue features. It is designed to 
be installed over the ship's binnacle carrying the magnetic 
compass card, on which the cate bearings are “read 
directly, An additional scale is attached to the top of 
the binrnacle and marlced with the corrections obtained by 
calibrating the radio direction finder. By these means 
the radio bearings are obtained in a simple and direct 
manner, the onlv onerations necessary being the adjustment 
in the radio receiving set and the rotating of the 
direction finder coil. 

The Bureau ‘of Standards has eeently issuec a 
publication describing this system of direction firing. 
Photocraphs are given of a radio direction finder of the 
type mentioned above installed on the pilot house of 2. 
lighthouse tender. Actual courses are shown which were mn 
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by means of racio bearings ta’ren by the ship's navigator, 
on the 3 beacons at the approaches to New Yorl: Harbor. 
The raper deals briefly with the principles of the 
operation of the direction finder, but it is primarily 
concerned with its practical application and the develop= 
ment which has made possible a device sufficiently simple 
and accurate for use as an aid to navigation. Every 
person connected with radio or with navigation trill find 
this paper of considerable interest. 

It is ‘cnotm as Bureav of Standards Scientific 
Paper Noe 428 "The Radio Direction Finder and Its 
Application to Navigation" and may be purchased for 15 
from the Superintendent of Documents, Government Print 
Office, Washington, D. C, 
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13. Recommended Circular No. 118 of the Bureau of Standards, for 
Specifications for sale by the Superintendent of Documents, Governnent 
Limestone, Quick~ Printing Office, Washinston, D. C., at 5¢ per copy, 

lime; and Hydrated considers the quality of lime to be used in the manufacture 


Lime for Use in of glass, and points out that this depends upon the ‘ind of 
the Manufacture of glass to be made, Plate glass requires line containing a 
Glass high proportion of calcium and magnesium oxides, while 


cheaper glasses make use of a less mure line, It is, 
therefore, recozmended that limes be divided into 3 

classes containing 96, 91, and 83% of oxides of calciun 
and magnesiun. It is also necessary that the calciun 

oxide content shall not vary from day to day, the maximmn 
variation permitted being 2%. All of these figures apply 
equally to limestone, quicklime, and hydrated lime, the 
percentage being calculated upon the non-volatile matter of 
the material. ‘Whichever material is used, it should be 
fine enough to pass the No. 16 sieve. 


14. The Determi- A paper on this subject has just been published in 
nation of Acid the Journal of Industrial and Engineering Chemistry, 
Number of Tung Vol. 14, page 67, 1922. A summary of this paper is as 
and Other follows: 

Vegetable Oils (1) The use of alcohol alone as a solvent in the 


determination of the acid nuwtber of tung oil leads to low 
yalues, especially in the'cases. of oils With a: lov acid 
content. Alcohol-benzéne nixture gives values which are 
correct within the limits of experimental accuracy of the 
determination. With rosin-tung oil mixtures, alcohol= 
benzene gives results nearer the theoretical than does 
alcohol alone. 
(2) Alcohol as a solvent in the determination of 
the acid nuxber of linseed and cottonseed oils yields 
values which average slightly lover than the theoretical 
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15 Specifications 
for Whiting 


16 Specifications 
for Refractories 


acid content. In most of the determinations, the average 
of the values obtained with alcohol=benzene mixture wére 
closer to the theoretical acid content than when alcohol 


vas used.as a solvents 


(3) Alcohol-benzone mixture is preferable to 
alcohol as a solvent because the end=point in the 
titration is much sharper. 
| (4) As was to be expected, no difference was noted 
in any case betireen the use of sodium and potassium ~ 
hydroxide, within the limits of experinental ELE of 
the titrations. 

(5) If the weight of sample is so regulated that 
approximately I5cc of alkali solution are required for 
neutralization, aqueous alkali can be used interchange- | 
ably with alcoholic alkali, with no appreciable difference 
in results within the limits of experimental accuracy. 

(6) In the case of a raterial with very high acid 
number (above 100), such as fatty acid, there is evidence 


of some hydrolysis when aqueous alkali is used with 


alcohol-benzene as a solvent, and esd eae alkali should 
be used for titration. 


As a part of an investigation which the Bureau has 
conducted into the methods of preparing whiting in this 
country and abroad, samples of the crude material have © 
been obtained from both sources,and the work has shovm 
that the English whiting differs very greatly from that 
produced in ee country. It appears that the American 
product is unsuitable for malcing putty, but whiting made 


‘from Anerican raw materials is fully as good as the 


English for making porcelains, except that the English 
product is superior in point of uniformity of composition .. 
and freedom from pyrites and other iron minerals aon 
produce black specks or discolor the bodv, 

Care on the part of American manufacturers, together 
with a knowledge of the requirements of a potters whiting, 
will make possible the utilization of the American product 
for ceramic purposes. 


A conference was held at the Bureau on January Il 
to obtain as much information as possible on the value of 
the various established tests for refractories in 
determining the suitability of a given grade or brand of 
fire brick for a definite service. The refractories - 
manufacturers, the steel industry, and the Bureau vere. 
represented. A great deal of ground was covered ina 
fairly satisfactory way. The personnel of the conference 
will be enlarged somewhat and the work continued. Even 
at the present time, it is evident that the results will 
reach beyond the preparation of specifications for 
refractories for the use of the federal government alone. 
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17 Standardization 
of Enameled Kitchen 
Ware 


18 Method for 
Breaking Shells of 
Chicha Nuts 


19 Meeting of 
National Screw 
Thread Commission 


20 Table Showing 
the Apportionment 
of Labor Costs in 
the Building of 
Small Houses 


The work of testing the various makes of kitchen 
ware is oractically completed, although it has been 
nésessary to repeat the quenching tests at various 
temperatures in order to obtain more definite information 

regarding the ability of the ware io resist thermal shock. 

The results of the tests end tentative specifications 
based on the tests will be compiisd at an early date and 
submitted to the dealers who have furnished ware for this 
work. It is expected that a me ebins of the prcducers and 
other interested parties will be called about the middle 
of February to consider the specifications. 


The Bureau recently received a request for a method 
of breaking the shells of chicha nuts, which are growm — 
in South America, without destroying the kernels. These 
nuts were used during the war to make charccal Ses 
masks. and the o11 from the kernels is.a valuable fee 
Similar to copra, but the difficulty in cracking ie 
nuts, which requires a load of about 1800 lb., makes the 
cost prohibitive. — ) 

In an attempt to obtain the kernels without daraging 
then, the nuts were placed in liquid air and broxen with 
a heavy hand sledge. They broke more easily than at room 
temp erature, but the kernel was also broken into many 
pie eGese. Nuts) cooled in liquid air for a half 
mincts cracked easily, ani as the kernels were not 
frozen, mic ey were damaged but Little. these is a 
possibility thet it may preve profitable to use liquid 
air plants near the groves wrere these nuts are grown 
and use the cutput in optaining whole kernels. noreverd 
a& great deal of experimental work would have to be done ° 
berere the oroposed method could be considered from a 
commercial point of viet. 


emai j 


The meeting of the National Screw Thread Commission 
was held at the Bureau of Standards on January 7. ‘The 
meeting was directed chiefly to,a consideration of tap 
drill sizes and tolerances, and dimensions and tolerances 
for nuts, bolt heads, and wrenches. Some consideration 
was also given to the question of wire and sheet metal 
gages, Matters under consideration were referred back to. 
subcommittees for a continuation of the work,and these 
coumittees will report at the next meeting. 


The Division of Building and Housing of the Bureau 
has recently completed a table showing the relation 
which the amount paid to each labor group bears to the 
total labor cost in the construction of a 6-room house. 
The table covers both frame and brick houses and is as 
follows 


TNBS8, p=10 


Total Labor Cost (100% Basis) 


Frame | Brick 
Trade house | house 
| ; 

a ae 
Carpenter aust. , steamy | 49.6 S202 
Brickiayersee suet 01 6.2 ; 21.5 
Hod carpiers ..-..... Leta | abs Ce 
PLAS UGMOr Sie lene athe oe curs oes 79 | 8.8 
Plumb orceursedee lens teehee on | 8.7 7.6 
PREGEDUOLOMS Crete fey 208 | 200 
Painters. l. 312 SON UBL REM cae OVO f Bis d 
7S COMMON TADOYErS (O00 su, | 6.35 | 9.9 
AE or Bayon sts We ie ie oh Raman OAS eee 4,5 
TOCA bets soos B 100.0 LOO, 0 

t 


These averages were constructed from reports 
covering a large number of 6~room brick and frame 
houses throughout the country, 

The reiation of the amount paid to the various 
groups to the total labor costs varies according to 

he types cf construstion prevailing in the various 
localities; howevor, these averages give a fair view 
of the general distribution of labor costs, 


Respectfully, 
S. W. STRATTON 


Director 
HGB 


